The paper describes a model of operators' decision making in complex system control, based on studies of event reports and performance in control rooms. This study shows how operators base their decisions on knowledge of system properties at different levels of abstraction depending on their.
INTRODUCTION
System function depends on a causal structure.
Part of the causal structure of an industrial system is related to energy and mass flows in the physical, i.e., mechanical, electrical and chemical, process equipment. Another part of the causal links depends on information flow paths interconnecting the physical equipment which remove degrees of freedom from system states in accordance with the purpose of system operation. The contraints on system states to be introduced by this controlling information network depend on the immediate purpose or operating mode and will serve to maintain a state; to change operating state in a particular system or subsystem, or to coordinate and "synchronize" states in several subsyst-ems to prepare for systems reconfiguration.
The general aims of the associated information processes which are necessary are therefore: to identify system states, to compare these with target states, to consider goals and purposes, and to plan appropriate actions on the system. In modern, automated process plants and other complex systems, the processing of control information is performed by three parties in a complex cooperation, i.e., the systems designer, the system operator, and the automatic control system. The (Rasmussen, 1976 Figure 4 . The result is a consistent hierarchical description of target states and intended functions -i.e., a goal or specification hierarchy as shown in Figure 5 (Lind, 1982) .
The importance of dealing with different types of hierarchies in the description of complex systems has been discussed by !4esarvoic and his collabc.rators (Mesarovic et. al. 1970 ). In their terminology, our abstraction hiera-rchy is an example of a stratified system description. The Figure 5 describes mass-and-energy flow topology at different levels of functional decomposition of tbe plant. It can be used to define plant control requirements on any level in a uniform way (Lind, 1982) . Three generic control tasks can be identified using this framework. (Lind, 1979 iterations between descriptions at different levels of abstraction may be required. Furthermore, the conceptual framework that operators will tend to prefer as the basis for the actual task will depend on the framework used for the display formats and data conditioning, which therefore should be considered concurrently with the decision task allocation (Goodstein, 1982a & b) .
In this way, the abstraction hierarchy is used to design the control system while the specification hierarchy at the abstract function level is used to coordinate the structure of the total control strategy.
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